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HEHMe, pa3MOpaXBaHNeE) B TOM MJIA MHOM CTETICHU SIB-
JISIETCSI CTPECCOM JIJIST KJIETOK. TaKmM 00pa3oM, BOBHUK-
1asi XpOMOCOMHAasl HeCTaOMJIbHOCTb paclieHUBAETCs
HaMM KaK KJIEeTOUHBII OTBET Ha CTPECC, BEI3BAHHBII KaK
NpOoLENYyPO KPUOKOHCEPBALIMHU, TAK U €€ IJIUTEIbHbIM
BozneiictBueM. CyllleCTBYeT TpeacTaBIeHUE O TOM, YTO
YKOpPOUYEHHE XPOMOCOM B TEPMUHAJILHOM YaCTH BEIET K
KJIETOYHOMY CTapeHMI0. TepMUHaIbHas 4aCTh XpPOMOCOM
(TeoMepHl) MpeacTaBisIeT cob0ii boraTble r'yaHUHOM TaH-
nemHble moBTOopbl JIHK M obGecneynBaeT Xpomocome
CTPYKTYPHYIO CTaOMJIBHOCTDH B IPOIIECCE KIETOYHOIO Ae-
JieHus1. B KaxkmoM 1MKJIe KJIETOYHOTO AeIeHUs] JJIMHA Te-
JIOMEpP YMEHBIIIAETCS, YTO B pe3y/IbTaTe IPUBOIMUT K Kile-
TouHoMmy ctapeHuto (Hiyama, Hiyama, 2007). B atoii cBs1-
31, UHTEPIIPETUPYsI MOJyYeHHbIE HAMU JaHHBIE, MOXKHO
MPENNOIOXUTh, YTO BOSHUKHOBeHME B KaproTurie SMCK,
MpeTepreBIInX IIUTEIbHYI0O KPUOKOHCEePBAlIMIO, pa3-
HOTUITHBIX TI0 BEJMYMHE TEPMUHAIBHBIX TTOJIOMOK WU
YCKOPEHHOM IIPOTrPeCcCUM UX pa3HOOOpa3usi, 3TO IIyTh K
YCKOPEHHOMY KJIETOUHOMY CTapEHUIO U ITOCEayIONIei
ruoenu KJIEeToK.

HeobOxonnMmo momyepKHYThb, 4TO IIPU IATEIBHOM
pa6ote ¢ 95MCK addekTa npexaeBpeMeHHOTO KJIeTO4-
HOTIO CTapeHUs MOCie KPAaTKOCPOYHOTO (OT HECKOIbKHX
HeIeJb M0 MOJayroga) npedbIBaHUS B XUIKOM a30Te HE
HaOmoganu (3emenbko U Ap., 2011; IlopoxoBa, I'puH-
qyk, 2021), Torga Kak Mbl OOHAPYKWJIY €r0 B HACTOSIIIEH
paboTe TI0CIe NINTEIbHONM KPUOKOHCEepPBAllMU KJIETOK.
B o100 cBs3M, aHANMM3UPYS MOJIYyYEeHHbIE B HACTOSIIIEH
paboTe JaHHbIE, BO3HUKILYIO KAPUOTUITNUECKYIO HECTA-
OUJILHOCTb MBI pacCMaTPUBAeM Kak CJIEACTBUE U CaMO
MpoLEeaypbl KPUOKOHCEPBAIIUU, U €€ JJIUTEIbHOIO BO3-
JIEeNCTBUS, OOHAKO IJIUTEIbHOCTh KPUOXPAHEHUST OKa-
3bIBaeT 00Jiee BHIPAXKEHHOE CTPECCOBOE BO3IeiCTBIE Ha
nposiudepalnio KIETOK Ioc/ie pa3MOPO3KU, YeM HEIo-
CPEICTBEHHO caMa IIpolieaypa KpUOKOHcepBaluu. B
TMOJIBL3Y 3TOTO 3aK/ITIOYESHUS TOBOPUT U paboTa ACTpenn-
HOii ¢ coaBTropamu (2013), B KOTOpOil IIOKas3aHO,
4TO KpaTKocpouHast KprokoHcepBanust MCK (B ux city-
yae — MJAlEHThl) HEe CHIMXKaja npoJudepaTuBHON aK-
TUBHOCTU KIJICTOK ITIOCJI€ Pa3MOPO3KM M HE BbI3bIBaJla
KapUOTUITNYECKUX OTKIIOHEHUIA.

ITonBomas utor npoaeIaHHON padboTe MOXHO CAeIaTh
CJIeyIolINe BbIBOIBI:

1) Ilpouenypa KpHOKOHCEpBALMU W JIUTEIbHOE
XpaHEHHWE B XKUIAKOM a30Te ISl KJIETOUHBIX KYJbTYp
MJIEKOTIUTAIOLIUX SIBJISIETCS CTPECCOM, UHAYLIUPYIOIIAM
U3MEHEHUS B CTPYKTYype KapuoTuMa.

2) Peakiiusg reHoMa KJIETOK Pa3IMUHOTO MPOUCXOX-
JICHUSI Ha OTHU U Te Xe YCIOBUS KPUOKOHCEepPBallMU MO-
KET pa3InvaThCs.

3) KpuokoHcepsauus 5MCK MoxkeT cTaTh MUHIYKTO-
POM TIpEXKIEBPEMEHHOTO KJICTOYHOTO CTAPEHMSI.

4) ]I Toro 4To0bl N30eXaTh PUCKOB, CBSI3aHHBIX C
KpnokoHcepBanneit 5MCK, HeoOXonmM aHaan3 UX Te-
HETUYECKUX XapaKTePUCTUK TOCse MpOoLeaypbl pa3mMo-
paxxuBaHusl, B IIEPBYIO oUuepeb — ASTATbHBIN KapUOTH-
MUYECKUIN aHAIU3.
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Response of the Endometrial Mesenchymal Stem Cell Genome to the Procedure
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Information about the effect of cryopreservation on functions and the genetic of cells of different genesis is not un-
ambiguous and is in the process of accumulation. This work is aimed at studying the effect of long-term storage (7
years) of human endometrial mesenchymal stem cells (eMSCs) in the frozen state on the stability of their genome
in vitro. The results showed destabilization of the karyotype structure in the descendants of cells after their thawing,
namely, aneupolyploidization, increased fragility of chromosomes, resulting in a huge pool of aberrant chromo-
somes, and impaired condensation in homologues. Chromosomal breakds in centromeric regions offen accompa-
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nied by the preservation of genetic material in the form of independent chromosomes. Almost all chromosomes of
the set were involved in the process of destabilization of the eMSCs cell genome. It has been shown that the proce-
dure of long-term cryopreservation can become an inducer of premature cellular aging of eMSCs after their thawing.
Comparison of the data obtained with the results of karyotyping of transformed Chinese hamster cells that under-
went a similar procedure led to the conclusion that cryopreservation for biological systems can be a stress that in-
duces genetic defects of various types at the karyotype level. The response of the genome of cells of different origin

to the same conditions of cryopreservation may differ.

Keywords: human endometrial mesenchymal stem cells, karyotype, chromosomes, cryogenic freezing, genome in-
stability
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